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UNDERGRADUATE

DEGREES

BACHELOR OF ARTS (A.B.)

BACHELOR OF SCIENCE (B.S.)

BACHELOR OF ARTS AND

SCIENCE (B.A.S.)

The degree of Bachelor of Arts (A.B.) or the

degree of Bachelor of Science (B. S.) is conferred

upon the candidates recommended by the Subcommittee

on Academic Standing, Petitions,

and Exceptions who have applied in advance

for graduation (see deadlines in Time Schedule

calendar) and fulfilled the following requirements:

1. Completed 180 (quarter) units of University

work.

2. Completed Writing, Distribution and Language

Requirements.

3. Completed curricular requirements of at

least one major department or program and

received the recommendation of the department^).

(Curricula and other special requirements

are listed under each department

in Courses and Degrees.)

4. Completed at least 45 units (including the

last 15) at Stanford. (In special cases, students

who have obtained at least 135 units in

resident work and have completed major

and Writing, Distribution and Language

requirements may petition for a waiver of

the last 15 quarter units work-in-residence

requirement.)

5. Completed three quarters of study in residence.

The degree of Bachelor of Arts and Science

(B.A.S.) is conferred, upon election by the student,

upon candidates recommended by the

Subcommittee on Academic Standing, Petitions,

and Exceptions who have applied in

advance for graduation. Candidates must fulfill

requirements (1), (2), (4) and (5) above, and in

addition fulfill requirement (3) in two major

departments or programs, one leading to a

Bachelor of Arts degree and the other leading to

a Bachelor of Science degree.
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21. Romantic Comedy and Popular Fiction.

FRENCH AND ITALIAN

115. Existentialism (Julliard).

185. Simone de Beauvor (Giraud).

GERMAN STUDIES

19A. Introduction to the Germanic Languages.

31A, 32A, 33A. German Culture and Civilization.

35A. Images of Women in German Film.

60A. An Introduction to the Medieval Literature

of England, France, Germany, and Scandinavia

(500-1300).

245A. Marxism and Literary Criticism.

273A, 274A, 275A. European Novel I, H, HI.

276A. European Novel IV.

given 1985-86

284A. Joyce, Proust, Mann.

given 1985-86

291 A. Literature of Decadence.

given 1985-86

31A, 32A, 33A. German Culture and Civilization.

HUMANITIES SPECIAL PROGRAMS

301. The Greek Period.

302. The Roman Periods.

303. The European Middle Ages.

304. From Renaissance and Reformation to

the Enlightenment.

305. From Enlightenment to Modernism: the

18th and 19th Century.

306. The Twentieth Century-

SLAVIC LANGUAGES

AND LITERATURES

145. Survey of Russian Literature in Translation

I.

146. Survey of Russian Literature in Translation

II: The Novel and Beyond.

147. Survey of Russian Literature in Translation

III.

151. Fyodor Dostoevsky.

153. Leo Tolstoy.

SPANISH AND PORTUGUESE

123A. Spanish American Literature in Translation.

MATHEMATICAL

AND COMPUTATIONAL

SCIENCE

Committee in Charge: Bradley Efron, Chairman

(Statistics), Ernst W. Mayr, Associate

Chairman (Computer Science); Paul W. Berg

(Mathematics), Richard W. Cottle (Operations

Research), Michael Genesereth (Computer

Science), Gene Golub (Computer Science),

John G. Herriot (Computer Science),

Joseph B. Keller (Mathematics), Robert

Osserman (Mathematics)

Ex-officio members: Takeshi Amemiya (Economics),

Thomas M. Cover (Electrical

Engineering and Statistics), John T. Gill III

(Electrical Engineering), J. Michael Harrison

(Graduate School of Business), David R.

Rogosa (Education), Mary V. Sunseri (Mathematics)

STATEMENT OF PURPOSE

This interdepartmental, interschool undergraduate

program is designed as a major for

students interested in the mathematical and

computational sciences or in the use of mathematical

ideas and analysis in problems in the

social or management sciences. It provides a

core of mathematics basic to all of the mathematical

sciences, and an introduction to the

concepts and techniques of automatic computation,

optimal decision-making, probabilistic

modeling, and statistical inference; it also provides

an opportunity to undertake elective work

in any of the mathematical science disciplines at

Stanford.

The program utilizes the faculty and courses

of the Departments of Computer Science,

Mathematics, Operations Research, and Statistics.

It is intended to prepare students for graduate

study or employment in the mathematical

and computational sciences or in those areas of

applied mathematics which center around the

use of high-speed computers and are concerned

with the problems of the social and management

sciences.

UNDERGRADUATE

PROGRAM

BACHELOR OF SCIENCE

The requirement for the bachelor's degree,

beyond the University's basic requirement, is

an approved course program of 72 to 76 units,

distributed as follows:

1. Mathematics (33 units): Calculus and Anatyt"

ic Geometry through Mathematics 44, or

equivalent; Linear Algebra and Matrix

theory (113) or Linear Algebra and its

cations (113S); Linear Algebra and Matrix

Theory (114) or Linear Algebra and its Applications

(114S); Fundamental Concepts of

Analysis (115); Modern Algebra (120) or

Modern Algebra and its Applications (120S);

Differential Equations (130).

2. Computer Science (11-13 units) of which two

must be chosen of the following: Discrete

Mathematics (60); Introduction to Software

Engineering (106A), or Introduction to Computer

Programming (106H), or Introduction

to Software Engineering (106X); Introduction

to Software Engineering (106B); Fundamentals

of Computer Science (108A,B,C).

Also one of the following must be chosen:

Fundamentals of Artificial Intelligence

(223A); Numerical Analysis (237A); Formal

Languages (254); Logical Basis for Computer

Programming (257A); Concrete Mathematics

(260); Introduction to Data Structures

and Algorithms (261); Introduction to Combinatorial

Theory (264).

3. Operations Research (7-9 units): Introduction

to Operations Research (151,153); or

Linear Programming (240) and Models in

Operations Research (250,251).

4. Statistics (9 units): Theory of Probability

(116); and Introduction to Statistical Inference

(200); or Data Analysis I (201A).

5. Electives (12 units): Four courses in mathematical

and computational science, 200-level

(100-level for mathematics) or above and at

least 3 units each. Two must be chosen from

the following: Mathematics 101; Mathematics

116; Computer Science 237A; Computer

Science 260; (or Computer Science 264 or

Operations Research 245); Statistics 217.

The choice of electives will be determined

by the student's interest. In particular, students

planning doctoral study in Operations

Research or in Numerical Analysis (Computer

Science) are advised to take Mathematics

116.

All courses used to fulfill the major requirement

must be taken for a letter grade, with the

exception of courses offered Pass/No Credit

^nly. The student must have an average grade of

C" or better in all course work used to fulfill the

major requirement. Majors must file a plan with

fteir advisors for completing their degree requirements

at least three quarters before their

graduation.

HONORS PROGRAM IN

MATHEMATICAL AND

COMPUTATIONAL SCIENCE

The Honors Program is designed to encoura?

e a more intensive study of mathematical

sciences than the program provided by the

Bachelor of Science. In addition to meeting all
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requirements for the Bachelor of Science in

Mathematical and Computational Science, the

student must meet the following:

1. An average letter grade equivalent in

mathematical sciences courses of at least

3.4.

2. Completion of at least 15 units in mathematical

sciences in addition to the requirements

for the major listed above.

These courses should form a sustained

effort in one area and constitute a program

which is approved by the committee in

charge of the Mathematical and Computational

Science Program.

3. Included in the above 15 units must be at

least one of the following: (a) an approved

higher level graduate course, (b) participation

in a small group seminar, or (c) at least

three units of directed reading.

MATHEMATICS

Emeriti: (Professors) Harold M. Bacon, Ralph

Phillips, George Polya, Hans Samelson,

Menahem Schiffer, Gabor Szego

Chairman: Solomon Feferman

Professors: Paul W. Berg, Gregory Brumfiel,

Kai Lai Chung, Paul J. Cohen, Solomon

Feferman, Robert Finn, David Gilbarg,

Newton S. Hawley, Samuel Karlin, Yitzhak

Katznelson, Joseph Keller, Georg Kreisel,

Harold Levine, James L. McGregor, R.

James Milgram, Donald S. Ornstein, Robert

Osserman, Halsey L. Royden, Mary V.

Sunseri

Associate Professors: Ralph Cohen, Steven

Kerckhoff, Peter Sarnak

Assistant Professors: Walter Craig, Russell

Lyons, Brad Osgood, Philip Scowcraft,

Dennis Stowe, Stephanos Venakides, Brian

White

Acting Assistant Professors: Shaughan Lavine,

Roberto Scaramuzzi

OFFERINGS AND FACILITIES

The Department of Mathematics offers programs

leading to the degrees Bachelor of Science,

Master of Science, and Doctor of Philosophy

in Mathematics, and participates in the

program leading to the degree B.S. in Mathematical

and Computational Science.
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INTRODUCTORY COURSES

The Department of Mathematics offers two

sequences of courses in the calculus.

1. Calculus and Analytic Geometry (41, 42, 43)

presents one-variable calculus and plane

analytic geometry in the first two quarters

(41, 42), and multi-variable differential calculus

and space geometry in the third

quarter (43).

2. Calculus and Analytic Geometry (19, 20, 21,

22, 23) covers the material of (41, 42, 43) in

five quarters instead of three.

Precalculus Mathematics (3) is offered for

those who need or desire a better preparation in

these subjects before entering one of the calculus

sequences.

The introductory course in modern algebra is

Linear Algebra (113 or 113S). There are no

formal prerequisites for this course, but appropriate

mathematical maturity is expected.

ADVANCED PLACEMENT

FOR FRESHMEN

Secondary school students of unusual ability

in mathematics often pursue one or more

semesters of college-equivalent courses in

mathematics while they are still in high school.

Under certain circumstances it is possible for

such students to secure both advanced placement

and credit toward the bachelor's degree

on the basis of these courses. A decision as to

placement and credit will be made by the

department after consideration of the student's

performance on the Advanced Placement

Examination in Mathematics (either forms AB

or BC) of the College Entrance Examination

Board. This examination is the only one used for

this purpose. The department does not give its

own Advanced Placement examination. For referral

to an advisor on advanced placement,

communicate with the Academic Secretary of

the department.

UNDERGRADUATE

PROGRAMS

BACHELOR OF SCIENCE

The following departmental requirements

are in addition to the University's basic requirements

for the bachelor's degree:

1. Calculus and Analytic Geometry (courses

19,20,21,22,23,44 or 41,42,43,44). These

courses should be started during the first

year.

Students intending to go on to graduate

work in mathematics are strongly urged to

study at least one foreign language chosen

from French, German, and Russian.

2. Nine courses each carrying at least three

units credit, numbered 100 or above or 44H,

45H, distributed as follows: three courses in

algebra or number theory, four courses in

analysis, and two courses in geometry or

topology, or foundations, at least one of

which must be in geometry or topology,

These will typically be chosen among the

following: algebra—113 (or 113S), 114 (or

114S), 120 (or 120S), 121, 152; analysis-

44H, 45H, 101,102,106,107,115,116,117

130, 131,132; geometry—143,159; foundations—

160A, 160B, 161. Graduate courses

in the same subject may be substituted for

the preceding courses—for example, 206A

for 106.

3. Five additional courses, each carrying at

least three credits, chosen from courses

numbered 100 or above.

Mathematics majors must have at least a C

average in all courses used to fulfill the major

requirement. Letter grades are required in all

courses used to fulfill the major requirement,

except for those offered Pass/No Credit only and

for cognate courses (see 4, below).

Students planning graduate study in mathematics

are advised to include one or more 200

level courses in their programs and, to facilitate

this, to complete 113 (or 113S), 114 (or 114S),

115 and 116 as early as possible.

4. One of the following options. The choice of

(a) or (b) is recommended.

a) Physics 51, 53, 55, 57 (total, 15 units) or

61, 62, 63 (total, 12 units).

b) Any four quarters of physics lecture

courses, chosen from those numbered 51

or above.

c) A series of courses, within which mathematics

is applied in a significant manner.

Students choosing this option must have

their plans approved by the Undergraduate

Affairs Committee of the Department

of Mathematics.

Variations in the basic program described

above are possible. In particular, students interested

in applied mathematics may obtain the

B.S. in Mathematics by taking a suitable pro*

gram of courses in a field of application of mathematics

in place of some of the courses pr*-

scribed above. Individual programs in such

cases must be approved by the departmental

Committee on Undergraduate Affairs.

To receive the departmental recommendation

for graduation a student must have been enrolled

as a major in the department for at least two fW

quarters, including the last full quarter befotf

graduation, and must complete at least 15 units ff

100 (or higher) level courses in the department

HONORS PROGRAM IN MATHEMATICS

The Department of Mathematics offers a program

leading to the degree of Bachelor of

Science in Mathematics with Honors. Programs

leading to this degree are formulated by individual

students in consultation with a department

representative. Typically such a program

includes, beyond the courses required for the

B.S. degree, electives including graduate

courses and courses in Independent Work, with

one of the latter culminating in a scholarly

paper. Further details concerning admission to

the program and a statement of the requirements

of the program can be obtained from the

Academic Secretary of the department.

BACHELOR OF SCIENCE IN

MATHEMATICAL AND

COMPUTATIONAL SCIENCE

The Mathematics Department participates

with the Departments of Computer Science,

Operations Research, and Statistics in a program

leading to the degree of Bachelor of

science in Mathematical and Computational

Science. See the Department of Mathematical

and Computational Science in this bulletin.

GRADUATE PROGRAMS

MASTER OF SCIENCE

The University's basic requirements for the

master's degree (residence, etc.) are discussed

in the section "Degrees" in this bulletin. The

following are additional departmental requirements:

Candidates must complete an approved

course program of 36 units beyond the departmental

requirement for the B.S. degree. The

candidate's program must include 18 units of

courses numbered 200 or above. The candidate

must have a B average over all course work

taken in Mathematics, and a B average in the

200 level courses considered separately.

For the degree of Master of Science in Computer

Science, see Computer Science Department

material in this bulletin.

DOCTOR OF PHILOSOPHY

The University's basic requirements for the

doctorate (residence, dissertation, examination,

etc.) are discussed in the "Degrees" section

in this bulletin. The following are additional

departmental requirements:

To be admitted to candidacy for the Ph. D.

Degree, a student must have successfully completed

27 units of graduate courses (i. e., courses

numbered 200 and above). In addition the

must pass qualifying examinations

by the department.
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Beyond the requirements for candidacy, the

student must complete a course of study of at

least 48 units approved by the Graduate Affairs

Committee of the Department of Mathematics

and submit an acceptable dissertation. The

course program should display sufficient

breadth in mathematics outside the student's

field of application of mathematics. In addition,

the student must pass the University oral examination

and pass a reading examination in two

foreign languages, chosen from French, German,

and Russian. A student must receive a

grade B or better in a course to satisfy the Ph. D.

requirement.

Training and experience in teaching is part of

the Ph. D. program. Each student is required to

teach or assist in teaching one course per quarter

for three quarters. The quarters and nature

of the teaching assignment will be determined

by the department in consultation with the

student.

For the degree of Doctor of Philosophy in

Computer Science, see the Computer Science

Department material in this bulletin.

For further information concerning degree

programs, requirements for a Ph.D. minor in

Mathematics, fellowships, and assistantships,

inquire of the Academic Secretary of the department.

TEACHING CREDENTIALS

For information concerning the requirements

for teaching credentials, consult the

School of Education section of this bulletin or

address inquiry to the Credential Secretary,

School of Education.

MASTER OF ARTS IN TEACHING

(MATHEMATICS)

In cooperation with the School of Education,

the department offers a program leading to a

degree, Master of Arts in Teaching (Mathematics).

This degree is intended for candidates who

have a teaching credential or relevant teaching

experience and wish further to strengthen their

academic preparation. Detailed requirements

are outlined in this bulletin under "School of

Education, Master of Arts in Teaching."

COURSES

INTRODUCTORY AND

UNDERGRADUATE COURSES

Introductory courses will be offered only if

twenty or more students enroll.

3. Precalculus Mathematics—Establishes the

background needed to begin calculus: Func
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tions and graphs; linear and quadratic equations;

inequalities; logarithms; binomial

theorem; trigonometric functions, identities,

and equations; solutions to triangles.

4 units, Aut (Staff) MTWThF 8

19. Calculus and Analytic Geometry — Presents

a rather complete introduction to the

concept, techniques and applications of differentiation

and a brief introduction to the concept,

techniques and applications of integration.

The sequence (19, 20, 21, 22, 23) covers

the same subjects as the sequence (41, 42, 43)

described below. Prerequisites are the same as

for 41. (DR:6)

3 units, Aut (Sunseri) MWF 8, 9

Win (Staff) MWF 8, 9, 10, and 11

20. Calculus and Analytic Geometry—Continuation

of 19. Prerequisite: 19. (DR:6)

3 units, Win (Sunseri) MWF 8, 9

Spr (Staff) MWF 8, 9, and 10

21. Calculus and Analytic Geometry—Continuation

of 20. Prerequisite: 20. (DR:6)

3 units, Aut (Staff) MWF 8 and 2:15

Spr (Sunseri) MWF 8 and 9

22. Calculus and Analytic Geometry—Continuation

of 21. Prerequisite: 21. (DR:6)

3 units, Aut (Staff) MWF 2:15

Win (Staff) MWF 8

23. Calculus and Analytic Geometry—Continuation

of 22. Prerequisite: 22. (DR:6)

3 units, Win (Staff) MWF 2:15

Spr (Staff) MWF 8

41. Calculus and Analytic Geometry—Note:

Mathematics 41-42-43 (Autumn, Winter, Spring

respectively) will consist of three large lecture

classes per week together with two classes in small

sections. The sections allow options for emphasis

in particular directions, including physics/engineering,

computer science, and economics.

Mathematics 41 presents an introduction to differential

and integral calculus. Principal topics are

limits, derivatives of polynomials, algebraic functions,

and trigonometric functions, curve sketching,

mean value theorem, maxima and minima,

indefinite and definite integrals, geometric and

physical interpretations and applications. Prerequisite:

algebra and trigonometry. (DR:6)

5 units, Aut (Sarnak)

MTWThF 11, 1:15

42. Calculus and Analytic Geometry—Continuation

of 41. Logarithms, exponential functions,

hyberbolic functions, techniques of integration,

analytic geometry: conic sections, polar

coordinates, introduction to vectors. Prerequj.

site: 41 or equivalent. (DR:6)

5 units, Aut (Staff) MTWThF 10 and 1:15

Win (Staff) MTWThF 11 and 1:15

43. Calculus and Analytic Geometry — Continuation

of 42. Vector functions, functions of

several variables, partial derivatives, gradient,

Lagrange multipliers, double and triple integrals.

Prerequisite: 42 or consent of department.

(DR:6)

5 units, Aut (Staff) MTWThF 8,10 and 1:15

Win (Staff) MTWThF 10 and 1:15

Spr (Staff) MTWThF 11 and 1:15

43H. Honors Calculus and Analytic Geometry—

The sequence 43H, 44H, 45H covers

essentially all the topics of 43, 44, 101, and 130,

as well as possible additional topics from advanced

calculus and ordinary or partial differential

equations. Mathematics 43H, 44H, and

45H are designed for students contemplating

majors in Physics, Chemistry, Engineering,

Mathematical Sciences, or Mathematics who

have a firm grasp of the methods and ideas of

differentiation and integration. The pace of 43H

is faster than that of 43 and greater attention is

paid to justification and more thorough understanding

of techniques. Topics covered in 43H

include those listed under 43 above, as well as

selected topics from power series and Taylor's

theorem, infinite series, complex numbers and

functions, and ordinary differential equations.

Prerequisite: a score of 5 on the BC form of the

CEEB Advanced Placement calculus test or

consent of instructor.

5 units, Aut (Stowe) MTWTh 2:15-3:15

44. Calculus—Continuation of 43. Principal

topics included are: Taylor's theorem; line and

surface integrals, Green's theorem, Stokes'

theorem; complex numbers and functions. Prerequisite:

43 or equivalent.

3 units, Aut (Staff) MWF 10, 11, and 1:15

TTh 11-12:15 and 1:15-2:30

Win (Staff) MWF 9 and 10

TTh 11-12:15

Spr (Staff) MWF 11

TTh 11-12:15

44H. Honors Calculus—Continuation of 43HTopics

from multiple integrals, applications,

line and surface integrals, first order differential

equations, higher order linear differential equations,

Laplace Transform, numerical methods.

Prerequisite: 43H or consent of instructor.

5 units, Win (Finn) MTWTh 2:15-3:15

45H. Honors Advanced Calculus—Continuation

of 44H. Topics from differentiation and

integration of integrals depending on a parameter,

change of coordinates in multiple integrals

and the implicit function theorem, vector

analysis and the theorems of Gauss, Green, an"

Stokes, stability of solutions of differential equations

and phase plane analysis, introduction to

partial differential equations.

5 units, Spr (R. Cohen) MTWTh 2:15-3:15

51,52,53. The Nature of Technology, Mathematics

and Sciences—(Enroll in VTSS 51, 52,

53.) Integrated three-quarter sequence that

seek to enhance a student's ability to think

quantitatively and to understand the character

and interrelationships of technology, mathematics,

and science. The course treats quantitative

questions that confront people intending

to comprehend and influence contemporary

society. Basic concepts include conservation

laws, energy, entropy, equilibrium, feedback,

probability, reliability, symmetry, uncertainty.

Topics include sources of problems, nature of

invention and discovery, experiment vs.

theory, societal concerns. No partial credit

allowed, whole sequence must be taken. Fulfills

distribution requirements in areas 6, 7, and

8. For 1985-86, registration is provisionally

limited.

3 units, each quarter, Aut, Win, Spr

(Adams, Fetter, Osserman)

92. Topics in the History of Mathematics from

Antiquity to the 17th Century — (Enroll in

Philosophy 140.)

3 units, Spr (Knorr)

COURSES FOR

UNDERGRADUATES AND

GRADUATE STUDENTS

Unless explicitly stated there are no prerequisites

for the courses listed below. Where a

prerequisite is stated it may be waived with the

consent of the instructor.

101. Advanced Calculus—Topics include:

transformations and the implicit function

theorem; change of variables in multiple integrals;

vector and tensor analysis; the theorems

of Gauss, Green and Stokes. Prerequisite: 44 or

equivalent. 113 or 113S or equivalent strongly

recommended.

3 units, Win (Osgood) MWF 10

Spr (Berg) MWF 11

102. Advanced Calculus—(Continuation of

101.) Topics from: differentiation and integration

of integrals depending on a parameter;

uniform convergence; differentiation and integration

of sequences and series; improper

Multiple integrals; Fourier series. Prerequisite

101 or consent of instructor.

alternate years, given 1986-87

106. Introduction to Theory of Functions of a

p°inplex Variable—Complex numbers, analytic

functions, Cauchy-Riemann equations,

implex integration, Cauchy formula; elemen-
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tary conformal mappings. Prerequisite: 44.

3 units, Win (Levine) MWF 11

Spr (Staff) MWF 9

107. Theory and Applications of Functions of a

Complex Variable—Topics from the theory of

analytic function with applications, selected by

the instructor. Possible topics include: conformal

mapping and fluid dynamics; integration

and the inversion, and asymptotic expansion of

Laplace and Fourier Transforms; differential

equations in the complex domain and the special

functions of mathematics physics; integration

and the spectral theory of operators on

Hilbert space.

3 units, Spr (Berg) MWF 2:15

113. Linear Algebra and Matrix Theory—The

study of the algebraic properties of matrices and

their interpretation in geometric terms. The

relationship between the algebraic and geometric

points of view and matters that are fundamental

to the study and solution of linear equations

are dealt with. Topics include: linear

equations, vector spaces, linear dependence,

bases and coordinate systems; linear transformations

and matrices; similarity and eigenvalues;

reduction of quadratic forms. (DR:6)

3 units, Aut (Royden) MWF 9

Win (Ornstein) MWF 11

113S. Linear Algebra and Its Applications—A

treatment of linear algebra and matrices with an

emphasis on computational and algorithmic aspects

together with a consideration of scientific

problems in which linear algebra is applied.

Solution of linear equations. Linear spaces and

matrices. Orthogonal projection and least

squares. Eigenvalues and eigenvectors. (DR:6)

3 units, Aut (Staff) MWF 10, 11, and 1:15

TTh 1:15-2:30

Win (Staff) MWF 11 and 1:15, TTh

11-12:15

Spr (Staff) MWF 11 and 1:15, TTh

1:15-2:30

Sum (Staff)

114. Linear Algebra and Matrix Theory—

Continuation of 113. A deeper study of certain

of the topics indicated as well as additional

topics chosen among the following: invariant

subspaces, canonical forms of matrices; minimal

polynomials and elementary divisors; vector

spaces over arbitrary fields; inner products;

Hermitian and unitary matrices; multilinear

algebra.

3 units, Win (Royden) MWF 9

Spr (Royden) MWF 11

114S. Linear Algebra and Its Applications—

Continuation of 113S. Determinants, eigenvalues

and eigenvectors. Positive definite
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matrices, extremum problems, computations

with matrices, elements of linear programming

and game theory.

3 units, Win (Berg) MWF 2:15

Spr (Scaramuzzi) TTh 1:15-2:30

115. Fundamental Concepts of Analysis—A

rigorous development of real analysis in Euclidean

space: sequences and series, limits, continuous

functions, derivatives. Basic point set

topology. Especially recommended for students

who intend to take graduate work in

mathematics. Prerequisite: 44.

3 units, Aut (Staff) MWF 11 and 1:15

Win (Chung) MWF 11

116. Fundamental Concepts of Analysis—

Lebesgue theory of measure and integration in

Euclidean space; completeness of L2. Elements

of Hilbert space theory; orthogonal expansions.

Prerequisite: 115 or equivalent.

3 units, Win (Scaramuzzi) MWF 11

117. Introduction to Functional Analysis—

Linear operators on Hilbert space. Spectral

theory of compact operators; applications to

integral equations. Elements of Banach space

theory. Prerequisite: 116.

3 units, Spr (McGregor) MWF 1:15

120. Modern Algebra—Group theory: normal

subgroups, permutation groups, Sylow's theorems,

finite abelian groups. Introduction to

rings. Prerequisite: 113 or 113S.

3 units, Aut (Lavine) MWF 1:15

120S. Modern Algebra and Its Applications

—A course with the same principal content as

Mathematics 120, but with emphasis on applications

of modern algebra. Applications will

include symmetry groups—in particular, crystallographic

groups—and error-correcting

codes. Prerequisite: 113 or 113S, or equivalent.

3 units, Win (Samelson) MWF 10

121. Modern Algebra—Continuation of 120.

Rings, ideals, polynomials, fields, Galois

theory.

3 units, Win (Lavine) MWF 1:15

123. Theory of Probability—Introductory

course to the theory of probability and some of

its applications. Basic concepts of probability,

random variables and their distribution functions

are treated in the modern manner. Classical

limit theorems for sequences of independent

random variables are discussed in

some detail. Prerequisite: 44.

3 units, Win (Zhao) MWF 9

124. Introduction to Stochastic Processes—

Course presents an elementary systematic

account of several principal areas in stochastic

processes including branching processes

Markov chains, Poisson processes. A wide

range of applications will be discussed relevant

to the natural, biological, social and managerial

sciences.

alternate years, given 1986-87

126. Mathematical Models in Population Biology—(

Same as Mathematics 226.) A course for

advanced undergraduates and beginning graduate

students in biology and mathematics.

Topics will include the elements of population

genetics and ecology, and theory of enzyme

kinetics.

alternate years, given 1986-87

130. Ordinary Differential Equations—Special

equations, exact equations, linear equations;

series solutions, numerical solution; Laplace

transform; systems of equations. Prerequisite:

44, concurrent registration in 44, or consent

of instructor.

3 units, Aut (Staff) MWF 9 and 1:15

Win (Staff) MWF 10 and 1:15

TTh 11-12:15

Spr (Staff) MWF 1:15, TTH 11-12:15

Sum (Staff)

131. Partial Differential Equations I—First

order equations, classification of second order

equations. Initial-boundary value problems for

heat equation, wave equation, and related equations.

Separation of variables, eigenvalue

problems, Fourier series, existence and uniqueness

questions. Prerequisite: 130 or equivalent.

3 units, Win (Staff) MWF 10 and 2:15

Spr (Staff) MWF 1:15

132. Partial Differential Equations II—Initial

and initial-boundary value problems in infinite

domains. Fourier transforms. Boundary value

problems for Laplace equation. Bessel functions

and Legendre polynomials.

3 units, Spr (Staff) MWF 10

134A,B. Honors Analysis—A course designed

to give a coherent, mathematically sophisticated

presentation of some of the basic areas in

classical real analysis. Directed chiefly toward

mathematics majors who would normally enroll

in an honors sequence—but of use and interest

to other majors who are at ease with rigorous

proofs and qualitative discussion. A major portion

of the course will be devoted to ordinary

and partial differential equations. Prerequisite:

116, or consent of instructor. Corequisites: 113-

114, or 113S-114S.

alternate years, given 1986-87

135. Perturbation Methods in Mathematics

and Physics—An introductory account of the

analysis intent on securing quantitative results

for problems which, though lacking exact solutions,

are correlated with others that admit

complete resolution. Applications to eigenfunction/

eigenvalue problems in irregularly

shaped domains, diffusion/wave problems in

nonhomogeneous settings and non-linear differential

equations. Prerequisite: 131 or equivalent.

alternate years, given 1986-87

136. Introduction to Computing—(Enroll in

Computer Science 106.)

137A,B,C. Numerical Analysis—(Enroll in

Computer Science 237A,B,C.)

143. Topics in Differential Geometry—Geometry

of curves in the plane and in the space.

Surfaces in R3. Definition of Gaussian curvature.

Lines of curvature and geodesies on the

surface. Parallel transportation. Surfaces with

constant curvature. Minimal surfaces.

3 units, Aut (Hawley) MWF 10

150. Introduction to Combinatorial Theory

—(Enroll in Computer Science 264.)

152. Elementary Theory of Numbers—Euclid's

algorithm, fundamental theorems on divisibility;

prime numbers; congruence of numbers;

theorems of Fermat, Euler, Wilson; congruence

of first and higher degrees; Lagrange's

theorem, its applications; residues of power;

quadratic residues; introduction to theory of

binary quadratic forms.

3 units, Win (Sarnak) MWF 10

159. Introduction to Topology—This course

will cover some of the basic properties of metric

and topological spaces; compactness, connectedness,

and continuity. Special attention will be

paid to the Euclidean spaces; and the fixedpoint

and degree of mapping theorems will be

developed.

3 units, Spr (Hsiang) MWF 9

160A. First-order Logic—(Enroll in Philosophy

160A.) The syntax and semantics of sentential

and first- order logic with an introduction

to the basic concepts of model theory. Godel's

Completeness Theorem and its consequences

such as the Lowenheim-Skolem Theorem and

the Compactness Theorem will be discussed

and applied. Prerequisite: Philosophy 57 and a

basic knowledge of set theory for students with

no mathematics or computer science background.

4 units, Win (Staff)

160B. Computability and Logic—(Enroll in

Philosophy 160B.) A precise definition of "effective

procedure" is given through Turing machines,

register machines and recursive functions.

Church's Thesis is explained. These are

used to develop Godel's work on the undecidability

of arithmetic, culminating in his famous

Incompleteness Theorem. Other undecidable

Problems are also discussed. Prerequisite:

160A.

4 units, Spr (Barwise)
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161. Axiomatic Set Theory—(Enroll in Philosophy

161.) Zermelo-Fraenkel axioms are the

basis of the course. Operations on sets, relations

and functions. Equivalence and ordering relations.

Equipollence of sets and cardinal arithmetic.

Topics on ordinal numbers and axiom of

choice as time permits. This is a computerbased

course; there are no lectures. Each student

progresses through the course at his or her

own pace. The first meeting is organizational

only, held at 2:15 on the first class day of the

quarter.

4 units, Aut, Win, Spr (Suppes)

192A,B. Topics in the History of Mathematics.

192A. Topics from the 17th to the 19th century.

Principally the rapid development of

the powerful new concepts and methods in

analysis and their direct connection with the

physical sciences, in particular mechanics.

Illustrations from the work of famous mathematicians

from Descartes to Abel.

alternate years, given 1986-87

192B. Topics from the 19th to the early 20th

century. The further extension and expansion

of analysis and its applications. Rigorization

and generality; the rise of algebra and abstract

mathematics. Illustrations from the

work of famous mathematicians from Fourier

to Lebesgue.

alternate years, given 1986-87

195. Teaching Practicum—Course provides

an opportunity for students to assist in an undergraduate

course, lead problems sessions, and

tutor. Some reading in topics in mathematics

education is also required.

3 units, Aut, Win, Spr

196. Undergraduate Colloquium—Course is

based on reading and discussions of topics in

mathematics, the history of mathematics, and

the philosophy of mathematics. The influence of

mathematical models on science and western

civilization in general is of central interest. The

specific topics of interest will be determined on

the basis of interests and backgrounds of members

of the class. A term paper will be required.

3 units, Win (Hawley) by arrangement

199. Independent Work—This course provides

an opportunity for any undergraduate to

pursue a reading program on a topic of the

student's choice under the direction of a faculty

member of the Department of Mathematics.

The choice of topics is limited to those which are

not the content of regular course offerings of the

department. Credit for the course may be used

toward the fulfillment of the elective require

490

SCHOOL OF HUMANITIES

AND SCIENCES

ment for the degree in mathematics. Students

wishing to use credit for the course toward the

fullfillment of the department's area requirements

must receive the approval of the Undergraduate

Affairs Committee of the department.

Students having a topic they wish to investigate

but who need help in finding a faculty

member to direct their reading should consult

the Academic Secretary of the department.

(Staff) by arrangement

COURSES INTENDED

PRIMARILY FOR

GRADUATE STUDENTS

205A,B,C. Theory of Functions of a Real Variable—

Functions of bounded variations, absolute

continuity. Lebesgue measure, and the

Lebesgue-Stieltjes integral. Point set topology

in metric spaces and general spaces. More advanced

theories of measure and integration.

Prerequisite: 116 or equivalent.

205A. 3 units, Aut (Katznelson) MWF 10

205B. 3 units, Win (Katznelson) MWF 10

205C. 3 units, Spr (P. Cohen) MWF 10

206A,B,C. Theory of Functions of Complex

Variable—Complex integration. Cauchy's

theorem, calculus of residues; power series,

infinite products, entire functions, Picard's

theorem; Riemann mapping theorem. Prerequisite:

116 or equivalent.

206A. 3 units, Aut (Osgood) MWF 11

206B. 3 units, Win (Hawley) MWF 11

206C. 3 units, Spr (Hawley) MWF 11

210A,B,C. Modern Algebra—Groups, rings

and fields; Galois theory, ideal theory, introduction

to algebraic geometry; representations

of groups and algebras; multilinear algebra.

Prerequisite: 120 or equivalent.

210A. 3 units, Aut (Milgram) TTh 11-12:15

210B. 3 units, Win (Milgram) TTh 11-12:15

210C. 3 units, Spr (Milgram) TTh 11-12:15

217A,B. Differential Geometry—Differential

manifolds, differential forms, deRham's theorem.

Hodge theory. Theory of connections.

Riemannian geometry. Curvature tensor. Parallel

transport. Holonomy groups. Morse theory

of smooth paths, closed geodesies, comparison

theorems. Manifolds with positive curvature.

Manifolds with negative curvature. Symmetric

spaces.

217A. 3 units, Win (Stowe) MWF 11

217B. 3 units, Spr (Osserman) MWF 11

220A,B,C. Methods of Mathematical Physics—

An exposition of characteristic and Green's

function, integral transform, variational, perturbation

and distribution theoretic methods

for the analysis of differential, difference and

integral equations, together with numerous

specific illustrative examples. Prerequisite:

some familiarity with differential equations and

functions of a complex variable.

220A. 3 units, Aut (Craig)

TTh 9-10:15

220B. 3 units, Win (Craig)

TTh 9-10:15

220C. 3 units, Spr (Venakides) TTh 9-10:15

221A,B. Calculus of Variations—Euler-Lagrange

equations, sufficient conditions; applications

to eigenvalue and scattering problems;

direct methods, Dirichlet's principle.

221A. 3 units, Aut (Finn) TTh 1:15-2:30

221B. 3 units, Win (Finn)

224. Integral Equations—Singular types and

methods for their solution; alternative integral

equation reformulation of boundary value problems,

dual equations and affiliated variational

principles.

3 units, Spr (Levine) MWF 2:15

226. Mathematical Models in Population Biology—(

Same as Mathematics 126.)

alternate years, given 1986-87

230A,B. Advanced Probability—(Enroll in

Statistics 230A,B.) Fundamental concepts,

weak and strong laws of large numbers, con?

vergence of distributions and the central limit

theorem, infinitely divisible distributions and

stable laws. Prerequisite: 205A.

230A. 3 units, Win (Chung) MWF 9

230B. 3 units, Spr (Chung) MWF 9

232. Introduction to Stochastic Integration-

Review of basic probability notions including

martingale theory. Predictable measurability.

Definition of stochastic integral and extensions.

Quadratic variation. Stochastic calculus. Some

applications. Prerequisite: 230A, B, or equivalent

by consent of instructor.

alternate years, given 1986-87

233. Stochastic Equations and Waves in Random

Media—Differential equations with random

coefficients arise in wave propagation in

random media vibrations of systems with random

imperfections, the theory of amorphous

solids, etc. Such equations will be developed for

various cases, and methods of solving them will

be presented. Prerequisites: some knowledge

of differential equations and the elements of

probability theory.

Aut (Keller) TTh 11-12:15

235A,B,C. Selected Topics in Ergodic Theory

—Topics from: The Kolmogorow-Sinai theory0'

entropy; the isomorphism theorem for Bernoulli

shifts and Bernoulli flow; K-autornorphisms

applications to mechanical systems, and

automorphisms of compact groups.

235A. 3 units, Aut (Katznelson) TTh

1:15-2:30

235B. 3 units, Win (Ornstein) TTh 1:15-2:30

235C. 3 units, Spr (Ornstein) TTh 1:15-2:30

236A,B. Mathematical Population Genetics—

Classical evolutionary models of one and multigene

traits subject to natural selection, migration,

and mutation forces. Considerations of the

effects of nonrandom mating (e.g., preferential

mating systems). Modeling of various stochastic

mechanisms of recombination processes affecting

gene frequency distributions. Applications

to models on behavioral genetics, effects of

population and demographic structure density

and frequency dependence, multi-factorial inheritance

phenomenon. Mathematical techniques

include stability analysis of equilibria for

certain nonlinear transformation, algebraic concepts

of Kronecker and Schur products, group

symmetries and invariants, aspects of real and

probabilistic analysis.

alternate years, given 1986-87

237A,B,C. Advanced Numerical Analysis—

(Enroll in Computer Science 337A,B,C.).

238A,B,C. Advanced Topics in Numerical

Analysis—(Enroll in Computer Science 338A,

B,C.)

244A,B. Riemann Surfaces—Primarily treats

compact Riemann surfaces: topological classification,.

Hurwitz' formula, Riemann-Roch formula,

uniformization theorem, Abel's theorem,

Jacobian varieties. Also, some elements of harmonic

analysis will be developed with applications.

Methods generally applicable to algebraic

curves will be highlighted.

244A. 3 units, Aut (Royden) MWF 11

244B. 3 units, Win (Royden) MWF 11

245A,B- Theory of Functions of Several Complex

Variables—Domains and envelopes of

holomorphy. Weierstrass preparation theorems.

Analytic spaces and sheaf cohomology.

Stein spaces, geometric and sheaf theory. Oka's

pseudoconvexity theorem. Kodaira-Kuranishi-

Spencer theory of deformations of complex

structures on complex manifolds.

alternate years, given 1986-87

248A,B. Analytic Number Theory—Classical

theory of the Riemann Zeta and L-functions,

and the theory of distribution of prime numbers.

The Large Sieve and applications. The

Hardy-Littlewood circle method and its application

to additive problems including Goldbach

and Waring type problems. Exponential sums.

alternate years, given 1986-87

252A. Advanced Matrix Theory and Inequalities—(

Same as Statistics 314A.) Perron Frobenius

Theorem for positive matrices, eigenstruc
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ture of totally positive matrices. Variational

formulas in matrix analysis, ordering and monotone

preserving properties, a heirarchy of determinental

inequalities, applications to stability

analysis of certain nonlinear transformations.

Applications in statistics, probability and in the

natural, biological and managerial sciences.

alternate years, given 1986-87

254A,B. Ordinary Differential Equations—

Fundamental existence theorems, stability and

asymptotic behavior of nonlinear systems, Poincare"-

Bendixson theorem, linear systems and

Sturm-Liouville eigenvalue problems; selected

topics from equations in the complex domain;

Fuchsian theory, Hamiltonian systems, existence

of periodic solutions and orbital stability.

254A. 3 units, Aut (Gilbarg) TTh 2:15-3:30

254B. 3 units, Win (Venakides

256A,B,C. Partial Differential Equations-

Elliptic equations: Linear boundary value problems

— potential theoretic methods (Schauder

theory) and weak solutions (L2 theory, Sobolev

space techniques). Second order nonlinear

equations — a priori estimates and fixed point

methods. Hyperbolic equations: The case of

constant coefficients by methods of Fourier

analysis. Mixed boundary value problems for

hyperbolic systems in two independent variables

by the method of characteristics. Initial

value problems for strictly hyperbolic systems

using energy inequalities and geometrical

optics.

alternate years, given 1986-87

261A,B,C. Functional Analysis—Geometry of

linear topological spaces. Linear operators and

functionals. Spectral theory. Calculus for

vector- valued functions. Operational calculus.

Banach algebras. Special topics in functional

analysis.

261A. 3 units, Aut (Lyons) MWF 10

261B. 3 units, Win (Lyons) MWF 10

261C. 3 units, Spr (Katznelson) MWF 10

263A,B. Lie Groups and Lie Algebras— Definitions,

examples, basic properties. Semisimple

Lie algebras, their structure and classification.

Cartan decomposition: real Lie algebras.

Representation theory: Cartan-Stiefel diagram,

weights. Weyl character formula. Orthogonal

and symplectic representations. Prerequisite:

210 or equivalent.

263A. 3 units, Aut (Stowe) TTh 11-12:15

263B. 3 units, Win (Samelson)

TTh 11-12:15

267A. Harmonic Analysis—Topics from the

following: the "L1 theory" of harmonic analysis—

the singular integral theory of Calderon

and Zygmund and its extensions, interpolation
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of operators, multiplier transformations, and

smoothness properties of functions; the "L1

theory" of harmonic analysis—sets of uniqueness

for trigonometric series, spectral syntheses,

thin sets, the spectral theory of convolution

operators, and applications. Prerequisite:

knowledge of the elements of Fourier analysis.

alternate years, given 1986-87

270. Perturbation and Asymptotic Methods

with Applications—An exposition of perturbation

and asymptotic methods. Topics include

regular perturbation theory, singular perturbation

theory, initial and boundary layers, the

method of multiple scales, ray theory, two-time

methods, etc. Applications will include problems

from fluid and solid mechanics, wave propagation,

etc. Prerequisites: Some familiarity

with ordinary and partial differential equations.

3 units, Win (Keller) TTh 11-12:15

274. Wave Propagation — (Same as Mechanical

Engineering 236B.) The following concepts

will be presented: waves, wavefronts, rays,

phase functions, amplitude functions, ray equations,

eikonal equations, transport equations,

reflection coefficients, transmission coefficients,

edge diffraction coefficients, surface diffraction

coefficients, asymptotic expansions,

etc. Applications will be made to electromagnetic,

acoustic, elastic, and other types of waves.

(M.E. 236A is not a prerequisite for this selfcontained

course.)

alternate years, given 1986-87

275. Introduction to Nonlinear Continuum

Mechanics—(Same as Mechanical Engineering

242A.) Definitions of general states of stress and

deformation of continua, including rate-ofdeformation

and spin (vorticity). General balance

principles; thermodynamical foundations

and entropy. Discussion of constitutive equations

and influence of material symmetries.

Applications of the theory with particular reference

to finite elasticity. Introduction to the

theory of imperfect continua (containing defects)

and the role of the material momentum

tensor. Discussion of new material conservation

laws and their relevance to path-independent

integrals of fracture mechanics.

alternate years, given 1986-87

276. Theory of Viscoelasticity — (Same as

Mechanical Engineering 240A.) Characteristics

of viscoelastic materials. Laws relating stress

and strain: spring-dashpot models, hereditary

integrals, complex modulus. Structure of laws

in three dimensions. Methods of stress analysis.

Application to quasi-static problems and dynamic

problems, e.g., vibrations. Prerequisite:

Mechanical Engineering 238A or equivalent.

277A,B. Mathematical Theory of Relativity

—Ricci calculus; variational principles and covariance

properties; differential geometry of

space-time; Cauchy's problem for the differential

equations of gravitation and electromagnetism;

relativistic hydrodynamics; unified

field theories.

alternate years, given 1986-87

281A,B. Topology—Point set topology, dimension

theory, homotopy, and extension problems.

Homology and cohomology theories of

complexes, and topological spaces. Homotopy

theory. Applications.

alternate years, given 1986-87

283A,B. Topics in Topology — Topics from:

loop spaces and classifying spaces, cohomology

operations, homotopy theory, differential topology.

283A. 3 units, Win (Milgram)

283B. 3 units, Spr (Hsiang)

284A,B. Differentiate Manifolds—Em beddings

of manifolds in Euclidean space, tubular

neighborhood theorem, Morse theory, transversality,

differential forms, integration on

manifolds, deRham cohomology.

284A. 3 units, Aut (Kerckhoff) MWF 9

284B. 3 units, Win (Kerckhoff) MWF 9

286A,B. Topics in Differential Geometry—

The purpose of this course is to present some

parts of differential geometry which will lead

students to do research in the field. Possible

topics include: the relation between the curvature

of a manifold and its topology; the use of

the methods of partial differential equations in

the construction of metrics, and the isometric

embedding problem; the problem of isometric

deformation of submanifold; the application of

geometry to general relativity. The choice of the

topics will depend to some extent on the interest

of the students. Prerequisite: 217B.

alternate years, given 1986-87

287A,B- Topics in Algebra and Number

Theory—The classical theory of algebraic numbers

including local p-adic theory, class numbers,

Dirichlet unit theorem and decomposition

of prime ideals. If time permits, an introduction

to class field theory and a discussion of

quadratic forms, especially the Minkowski-

Siegel theorem.

alternate years, given 1986-87

290A,B. Model Theory—Language and

models of the first order predicate calculus.

Validity and definability. Complete and decidable

theories. Saturated models, ultraproducts,

categoricity in power. Infinitary languages.

Applications to algebra. Prerequisites:

160A,B and 161 or equivalent.

290A. 3 units, Win (Lavine)

290B. 3 units, Spr (Lavine)

291A,B. Recursion Theory—Theory of recursive

functions and recursively enumerable sets.

Turing machines and alternative approaches,

piophantine definability. Definability in formal

systems. Godel's incompleteness theorems.

Recursively unsolvable problems in mathematics

and logic. Introduction to recursive

ordinals and hierarchies. Prerequisites: 160A,B

and 161 or equivalent.

alternate years, given 1986-87

292A,B. Set Theory—The cumulative hierarchy.

Axiomatic theories of sets (and classes).

Inner models, particularly the constructible

sets. Models obtained by forcing and generic

sets; Boolean valued models. Consistency and

independence results for mathematical statements.

Prerequisites: 160A,B and 161 or equivalent.

alternate years, given 1986-87

293A,B. Proof Theory—Gentzen's natural deduction

and/or sequential calculi for first order

predicate logic. Normalization, respectively

cut-elimination procedures. Extensions to infinitary

calculi; ordinal complexity of proof

trees. Subsystems of analysis and their reduction

to constructive theories. Prerequisites:

160A,B or equivalent.

293A. 3 units, Aut (Beeson) TTh 1:15-2:30

293B. 3 units, Win (Beeson) TTh 1:15-2:30

294. Topics in Logic —These will vary from

year to year. Examples: complexity of decision

procedures, abstract model theory and generalized

quantifiers; recursion in higher types,

generalized recursion theory; large cardinals,

infinite games; constructive functional interpretations,

foundations of constructive and

semi-constructive mathematics. Prerequisites:

appropriate background from one of 290A,B,

through 293A,B or equivalent.

3 units, Spr (Feferman) TTh 1:15-2:30

350. Directed Reading.

any quarter (Staff) by arrangement

351. Seminar Participation—Participation in a

student-organized graduate seminar under the

general supervision of a faculty member.

any quarter (Staff) by arrangement

360. Advanced Reading and Research.

any quarter (Staff) by arrangement

361. Seminar Participation—Participation in

feculty-led seminar which has no specific course

number.

any quarter (Staff) by arrangement

380. Seminar in Applied Mathematics.

by arrangement

381. Seminar in Analysis.

by arrangement

^83. Seminar in Function Theory.

by arrangement
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385. Seminar in Abstract Analysis.

by arrangement

386. Seminar in Geometry and Topology.

by arrangement

387. Seminar in Algebra and Number Theory.

by arrangement

388. Seminar in Probability and Stochastic

Processes.

by arrangement

389. Seminar in Mathematical Biology.

by arrangement

391. Seminar in Foundations of Mathematics.

by arrangement

MEDIEVAL STUDIES

Committee in Charge: Theodore M. Anderson,

Stephen Ferruolo, Gavin I. Langmuir,

Suzanne Lewis Chairman, William P. Mahrt

Affiliated Faculty: Theodore M. Andersson

(German Studies), Lawrence V. Berman

(Religious Studies), George H. Brown (English,

on leave 1985-86), Brigitte Gazelles

(French and Italian), Stephen Ferruolo (History),

John Freccero (French and Italian, on

leave 1985-86), Hester Gelber (Religious

Studies, on leave 1985-86), Donald R.

Howard (English), Nancy S. Kollmann (History),

Gavin I. Langmuir (History), Suzanne

Lewis (Art), Sabine G. MacCormack (Classics

and History), William Mahrt (Music),

Eleanor Prosser (Drama), Madeline Sutherland

(Spanish and Portuguese), William M.

Todd III (Slavic Languages and Literatures),

W. Wesley Trimpi (English), Mary Wack

(English, on leave Autumn)

The Medieval Studies Program is administered

through Humanities Special Programs.

There is no formal undergraduate degree program

in Medieval Studies, rather the option

exists for interested students to propose individually

designed majors in "Medieval

Studies." Individually designed majors must be

proposed to and approved by the Dean of Undergraduate

Studies' Advisory Committee on

Individually Designed Majors. Guidelines may

be found under the section "Program for Individually

Designed Majors." Students interested

in planning a course of studies should consult

the Chairman of Medieval Studies. Additional

information about this option, as well as referral

to faculty advisors, is available through the

Humanities Special Programs office. For infor

